Roles for host and tumor angiotensin II type 1 receptor in tumor growth and tumor-associated angiogenesis.
Angiotensin II (AII) is a multifunctional bioactive peptide, and host renin-angiotensin system (RAS) is closely associated with tumor growth. Recent reports have described that AII is a proangiogenic growth factor, and that Angiotensin II type 1 (AT1) receptor antagonists reduce tumor growth and tumor-associated angiogenesis. In this paper, we investigated the participation of AT1 receptor-signaling in cancer progression using murine Lewis lung carcinoma (LLC) cells, which express AT1 receptor, and AT1a receptor gene-deficient (AT1a-/-) mice. When LLC cells were implanted subcutaneously into wild-type (WT) mice, developed tumors showed intensive angiogenesis with an induction of vascular endothelial growth factor (VEGF) a. Compared with WT mice, tumor growth and tumor-associated angiogenesis was reduced in AT1a-/- mice with reduced expression of VEGFa. In AT1a-/- mice, administration of the AT1 receptor antagonist, TCV-116, showed further reductions of tumor growth, tumor-associated angiogenesis, and VEGFa expression. In vitro study, the expression of VEGFa mRNA and the production of VEGFa protein in LLC cells were significantly increased by AII, which were cancelled by AT1 receptor antagonist, CV-11974. Although the expression of other angiogenic factors, such as angiopoietin-1, angiopoietin-2, epidermal growth factor, and VEGF receptor 2 mRNA, was also investigated in tumor tissues, the expression of VEGFa was most correlated with tumor size among those other angiogenic factors. VEGFa induction by AT1 receptor-signaling in both host and tumor tissues is one of key regulators of tumor growth and tumor-associated angiogenesis. In conclusion, tumor tissue RAS as well as host tissue RAS were found to have an important role in tumor growth. AT1 receptor-signaling blockade may be a novel and effective target in the treatment of cancer.